The transcriptome analyses of Tagetes erecta provides novel insights into secondary metabolite biosynthesis during flower development.
Genomic and transcriptomic sequences of Tagetes erecta are very limited in public databases, despite its nutritional and economical value. In this study, nine cDNA libraries were constructed from leaves, immature and mature flowers and sequenced using Illumina Hiseq 2000. Over 45.66 Gb nucleotides were generated and a total of 72,499 unigenes were assembled, 34,892 (48.13%) of which were annotated in NR, Swiss-prot, COG, GO, KOG, KEGG and Pfam. 11,721 differentially expressed genes were identified in leaves, immature flowers and mature flowers. The differentially expressed genes between immature flowers and mature flowers were mainly involved in photosynthesis and secondary metabolite biosynthesis. Additionally, the catalysis-related unigenes and their expression involved in carotenoids biosynthesis were determined. Using our newly identified reference genes as internal control, the expression profiles of carotenoids biosynthetic genes were verified by real-time qRT-PCR, and four of the unigenes were cloned for full length sequences confirmation. Furthermore, gene expansions occurred among the catalytic gene families in carotenoids biosynthesis pathway, which might explain the high pigment content in T. erecta.